SUMMARy
It is becoming increasingly common for government bodies, healthcare providers, funders and consumers to seek measures of the quality of critical care. It is important to ensure the quality of intensive care unit (ICU) data is high so these stakeholders can confidently use quality of care measures in decision-making. This paper aims to evaluate the quality of data collected for and submitted to the Australian and New Zealand Intensive Care Society Adult Patient Database, and to investigate the perceptions of NSW ICU directors in relation to ICU data quality, reporting and usage. A survey tool was developed based on an existing framework that consisted of procedures for assessing data quality in medical registries. The survey was distributed to the directors of all NSW ICUs that submitted data in the 2007/2008 financial year. Overall, completeness of the data and its quality was perceived to be good. Participants were less likely to engage in activities involving the detection and correction of data errors, feedback of data or use of data for local purposes. A number of barriers and enablers to good quality ICU data as well as strategies to improve data quality were identified. Inadequate staff, training and resources for data collection were widespread concerns. NSW ICU directors believe more work is required to achieve high quality data and appropriate use of the data collected. Strategies targeting increased resources including updated technology and improved staffing and training, as well as low-cost solutions such as audit, feedback and clinician engagement, have been highlighted.
Patient Database (APD), which is a bi-national central registry of ICU patient data. There were inconsistencies in data collection processes, inadequate staffing, delays in data entry and a lack of data quality checks. These preliminary insights demonstrated the need for further investigation into data quality in NSW ICUs.
The aims of this follow-up study were to 1) further evaluate the quality of data collected for and submitted to the ANZICS APD, and 2) investigate the perceptions of NSW ICU directors in relation to issues pertaining to ICU data quality, reporting and usage, including the value that is placed on these issues at the local ICU level.
MATERIALS AND METHODS Participants
The participants for this study were the directors of NSW ICUs that submitted data to the ANZICS APD in the 2007/2008 financial year. A total of 31 ICUs contributed data-eight level 1 ICUs, 13 level 2 ICUs, and 10 level 3 ICUs-as per the College of Intensive Care Medicine minimum standards for ICUs 15 .
Design
The survey tool (Table 1 and Figure 1 ) included a combination of questions designed to 1) further explore issues that arose from the earlier data quality survey completed by ICU Nurse Unit 16 was adapted with permission for use in NSW ICUs. The framework consists of procedures for assuring data quality in medical registries which were derived from identified causes of insufficient data quality. These were identified via a literature review and a case study conducted at two ICUs that collected data for the Dutch National Intensive Care Evaluation registry 16 . The original framework was subdivided into three phases that encompassed the following: 1) the prevention of insufficient data quality; 2) the detection of inaccurate or incomplete data quality and its causes; and 3) corrective actions to be taken to improve data quality 16 . For the purposes of this study, only those procedures that were relevant at the local site level were included. In Part B of the survey (Figure 1 ) directors were asked to indicate the frequency in which their ICU engaged in each activity on a scale where 'infrequently'
was less than 50% of the time, 'sometimes' was 50 to 79%, 'often' was 80 to 97% and 'always or almost always' was greater than 97% of the time.
For the purposes of reporting the results, the term 'consistently' will be used in place of 'always or almost always'. The surveys were distributed to the ICU directors via mail and email in November 2008, with follow-up in January 2009. Completion of the questionnaire was voluntary and potential respondents were advised that participant consent was implied by the return of the questionnaire.
Analysis
Frequencies were calculated for categorical survey data for the entire sample and by level of ICU as per the College of Intensive Care Medicine's classification 15 . Qualitative survey data were analysed by identifying themes that arose from the responses and assigning frequencies to commonly occurring themes. The resulting data were then organised in a logical order to aid comprehension of each content area.
Ethics
This study was recognised as a Quality Assurance Project by the Sydney West Area Health Service (Nepean) Human Research Ethics Committee.
RESULTS
A total of 15 out of 31 intensive care units responded to the survey, a response rate of 48%. The response rates for level 1, 2 and 3 ICUs were 13% (one out of eight), 46% (six out of 13) and 80% (eight out of 10) respectively. Approximately half of the responses were from level 3 tertiary units.
Perceptions of data quality
Nine (60%) respondents perceived the quality of their unit's data to be good, while two (13%) perceived it to be very good. Qualitative responses to this question revealed that good data quality was attributed to sufficient resources, consistency in the process of data collection, data entry and reporting, and regular data cleaning (n=8). Conversely, poor data quality was attributed to inconsistencies with, and a high turnover of staff involved in data collection (n=4).
Barriers and enablers of good quality data
Figures 2 and 3 summarise the barriers and enablers to ensuring good quality ICU data as identified by the respondents.
Respondents provided a number of suggestions to address these barriers and improve the quality of ICU data. The most common suggestion • Use the ANZICS APD data for local purposes (e.g. comparison with peers, benchmarking)
• Provide feedback to staff using this data (formally or informally)
After receiving data quality reports • Communicate changes with data collectors figure 1: Part B survey questions-frequency of ICU engagement in data quality activities. Note: All questions drawn from Arts Framework. Participants were asked to indicate the frequency that their ICU engaged in each activity. The response format for all questions were: infrequently (<50%); sometimes (50-79%); often (80-97%); always or almost always (>97%).
provided was the need for staff responsible for data (n=9), particularly dedicated data collectors and managers who must receive adequate training. Respondents indicated this would aid real time data collection and regular data quality checks, ultimately leading to better quality data. In order to achieve this, directors highlighted the need for more resources and funding specifically allocated to data management (n=3). Another issue discussed was the update of technology (n=7). It was perceived that data quality would be improved if the following could be implemented:
• linking the ICU database to other hospital patient administration systems, • automating data collection, • improving the current database and making it more user-friendly, and • provision of quality information technology support.
Use of data
The standard quarterly ANZICS APD reports that were issued to all contributing ICUs contained summary information pertaining to a patient's age and length of stay, readmissions, ICU and hospital mortality, severity scores (Acute Physiological and Chronic Health Evaluation II and III, Simplified Acute Physiology Score II) and standardised mortality ratios. Individual unit data was presented along with the combined data from other peer group ICUs (i.e. tertiary/ referral, metropolitan and rural/regional units) for comparison. The information contained within the ANZICS APD reports was somewhat useful for nine (60%) respondents, while five (33%) perceived it to be very useful. The majority of respondents (n=8) reported that the data currently collected in ICUs is of moderate value for use as a quality management tool and only three perceived it to be highly valuable. Two respondents provided reasons for the limited value placed on the use of this data as a quality management tool and they were 1) inaccuracy of the data and 2) the focus was on data collection rather than data usage or information provision. Five respondents made various suggestions for ways in which use of data could be improved, which included comprehensive real-time data collection (n=2) by trained and dedicated data collectors (n=2) and more resources put into data management so that data can be used at the local level (n=2).
Of the respondents, nearly half (47%) felt that data quality had a major impact on outcome measurement. Some of the themes raised by respondents included:
• good quality data ensures outcome measurements are reliable, allowing benchmarking and comparison whereas poor quality data does not (n=5), • poor quality data is inevitable due to underresourced data collection processes and systems (n=2), and • definitions, data standards and their application can impact on data quality (n=2).
Data quality assessment ICU directors were asked to make assessment ratings of data quality in their ICU. Near complete recruitment of the eligible ICU patient population was common, with the majority (n=13) of respondents recruiting between 90% and 100% of their eligible patient population. Evaluations of the completeness of recruitment were typically undertaken monthly (n=4) or on an ongoing basis (n=3) by crosschecking with records of patient admissions and discharges (n=8) and reviews by the ICU secretary (n=2) or data • Lack of adequate and dedicated staff for data collection (n=8) • Lack of funding for time consuming data collection, entry and review (n=5) • Lack of electronic data capture (n=3) • Inability to integrate ICU data into department's management process and across the hospital (n=3) • Some data is hard to follow up if initially incomplete or inaccurate (n=2) • Difficult to use software and poor information technology support (n=1) figure 2: Barriers to ensuring good quality data in ICU databases. manager (n=1). Near completeness of ICU data was also common with 14 respondents reporting that more than 80% of their patient records were at least 95% complete. Five (83%) level 2 ICUs reported having complete data consistently compared with three (38%) level 3 ICUs that reported the same. Despite the level 1 ICU stating that completeness was determined on a continual basis, the completeness rate reported was less than 50%. Completeness of data was also determined on a monthly (n=6) or ongoing (n=4) basis by the majority units.
Almost half (47%) of the respondents consistently provided internal training for new data collectors. Allowing external training and refresher courses for new and existing data collectors was less common (Figure 4 ). Both respondents consistently providing updates/refresher courses were directors of level 3 units.
Changes in data collection personnel were common amongst respondents; nine (60%) respondents experienced changes in data collection staff either often or consistently. Two respondents (both from level 3 units) indicated that data was collected by residents or registrars who are only in the ICU for a short period of time due to medical rotations.
Consistently making data definitions available was reported by six (40%) respondents. When considered by ICU level, four (50%) respondents from level 3 ICUs and two (33%) of those from level 2 ICUs consistently made data definitions available. The majority of respondents (n=9) reported consistently collecting data while the patient was in the ICU. When considered by ICU level, this was reported by a higher proportion of respondents from level 2 ICUs (83%) than respondents from level 3 ICUs (50%). Seven (47%) respondents reported consistently keeping data collection close to the bedside.
For those ICUs where paper forms were used for data collection, eight (62%) indicated that the date and initials were placed on completed forms infrequently which was evident from responses across all ICU levels. All respondents reported keeping completed forms at least 80% of the time where applicable (two ICUs did not use forms to collect patient records). Seven (47%) respondents reported consistently inspecting completed forms or electronic data. Performing automatic data checks consistently was reported by four (27%) respondents, all of whom were from level 3 ICUs.
The use of the data for local purposes did not appear to be a priority for all ICU directors. The ANZICS APD data was used infrequently by seven (47%) respondents and the same number of respondents sometimes used their own ICU data for local purposes. Only one respondent (from a level 3 ICU) consistently used ICU and ANZICS APD data to provide feedback to staff.
Checking detected errors, correcting inaccurate data and filling in incomplete data was variable. Four (50%) respondents from level 3 ICUs consistently checked detected errors, while no respondents from level 1 or 2 ICUs reported doing this consistently. Similarly, the only respondents (n=2) that reported correcting inaccurate data and filling in incomplete data consistently were from level 3 ICUs. Resolving the causes of data errors was reportedly done either often or consistently by seven (47%) respondents (three level 2 ICUs and four level 3 ICUs) and infrequently by two (13%) respondents (both from level 2 ICUs).
DISCUSSION
The main findings from the survey have implications for the use and feedback of data, the consideration of staffing and training issues as well as the organisation and processes of data collection. These key themes are discussed in detail below.
Use of data
The findings from these surveys indicated that ICU and ANZICS APD data was not widely used for local purposes and low value was placed on it as a quality management tool. The reasons ICU directors provided for this were due to potential data inaccuracies and a focus on the processes of data collection rather than usage or provision of information. The perception of data inaccuracies is supported by some preliminary evidence. The findings of a recent study looking at the impact that data quality has on outcome measurement revealed a small but significant bias towards overestimation of Acute Physiological and Chronic Health Evaluation II severity scores and predicted mortality in the original data collection when compared with the data obtained upon audit 8 . This overestimation would lead to a lower overall standardised mortality ratio-which means units are working under the presumption that their patient outcomes are better than they actually are if data were accurate.
The finding that ICU data was not being used at the local level has significant implications for data quality assurance and the continued collection of ICU-related data. Importantly, it is the intended use of the data that determines the necessary properties by which its quality can be assessed 16 . Part of the intended purpose of ICU data collection is the use by ICUs locally for research, clinical audit, support of management decisions, comparison with peers, benchmarking and overall quality improvement 7, 16 . These uses require the data to be reliable, accurate, complete and timely and the users of the data must be confident of this [17] [18] . As an example, data that is known to be of poor quality cannot be used for any decision-making, benchmarking, or comparisons with peers. This is because differences in the data over time, or between units, may be the result of data errors and differences in the data collection process, rather than actual differences in outcomes or service delivery 19 . The consequences of not using the data at all means that data quality is unlikely to improve, as errors or inconsistencies are more likely to be identified upon regular review and interaction with the data [9] [10] 16 .
These findings highlight the need for strategies that target data accuracy such as regular data audit, and encouraging the use of data at local level such as obtaining clinical buy-in, which may require improved leadership at local, state and national levels 8, 10 . Strategies to improve the use of data could also include improved feedback that emphasises improving patient outcomes rather than identifying poor or inadequate service provision 17 , and ensuring that feedback of data is timely and of direct relevance to intensive care service provision and delivery of care 19 .
Staff and training
A principal concern for data quality highlighted by ICU directors was inadequate staff and training. Experiences of changes in the staff involved in data collection were common amongst respondents. This high turnover of staff may have impacted upon responding ICUs' capacity and willingness to continuously provide quality training to new and existing staff. It may partially explain why respondents also reported providing internal training such as train-the-trainer courses to new data collectors rather than external training or training refresher courses to both new and existing data collectors. This is particularly important as it has been recommended that data collectors attend training centrally to encourage standardisation of data collection processes across ICUs and reduce the variability in data quality 16 . An audit research study conducted in Australia and New Zealand indicated units that had staff who attended ANZICS APD training were more accurate when compared to units where staff had not attended the training 8 . Training in data definitions and data collection guidelines were also seen to improve the quality of ICU data collected in The Netherlands, where the accuracy of data for all variables increased from 79 to 86% after training 12 .
In making recommendations to manage this challenge in the ICU, some of the respondents suggested the allocation of specific staff to assume responsibility for all aspects of data collection and processing. This recommendation is supported by preliminary evidence which suggests ICUs that have trained and dedicated data collectors have more accurate data than those without them 8 . However, as acknowledged by the were also suggested including putting in place realtime data checking mechanisms and audit processes that ensure incomplete and inaccurate data is completed and corrected, providing relevant and timely feedback of data to clinical staff. Importantly, all these activities require ICU directors to oversee the data management processes and ensure that data is put to use.
Limitations
Limitations of this study have been identified. First, the self-report questionnaire sought the opinions of ICU directors as well as requiring a data quality assessment that was not crosschecked or validated. Therefore, the results cannot be viewed as an objective assessment of ICU data. Despite this limitation, the survey responses and results provide a valuable insight into how ICU data is regarded at the local level. Second, the focus of the survey was specifically on ICUs that collect APD data. Further work may be necessary to explore issues pertaining to data collection for smaller ICUs, particularly given that clinical information systems are being planned for NSW and greater resources will be required for the units that are unfamiliar with electronic data capture. In addition, the moderate response rate to the survey means that although the results provide a valuable insight, they cannot be regarded as representative of all ICUs that submit data to the APD-particularly level 1 and 2 ICUs.
CONCLUSIONS
NSW ICU directors believe more work is required to ensure that data is of high quality and can be used locally. Strategies that target improved resources as well as both quality assurance and quality control activities have been highlighted as having the potential to improve various aspects of data quality. Implementation of these strategies should be carefully evaluated to determine whether they are indeed effective in improving the quality of ICU data. This ongoing work is required to ensure that ICU data is indeed valid, reliable, complete and timely, and is able to be used as intended.
